
SOME REMARKS ON THE FORMATION OF FERMENT
IN THE SUB-MAXILLARY GLAND OF THE RAB-
BIT. By J. N. LANGLEY, 13.A., Fellow of Trinity College,
Cambridge. (P1. II. Fig. 4.)

EARLY in the past year (1877), I commenced to make some experi-
ments to test the conclusions arrived at by Nussbaum., concerning
the recognition under the microscope of the amylolytic ferment of the
salivary glands. Circumstances prevented me from carrying them out
as I had purposed, and in the meanwhile, Griitznert has been
working at the subject, and arrived at results which invalidate Nuss-
baum's conclusions. Incomplete as my experiments are, still they
may serve to fill up, to a certain extent, a gap in Griitzner's ob-
servations so far as the sub-maxillary gland of the rabbit is concerned.

The starting-point of Nussbaum's work was the fact that the
amylolytic ferment as prepared by von Wittich's method, reduced
osmic acid; from this he argued that those parts of a gland wlhich
contain ferment, nmust be stained black by this reagent, and that if the
ferment be extracted from the gland before the latter is treated with
osmic acid, the parts which are no longer deeply stained must represent
the parts which are concerned in ferment-production.

His method of preparation in order to observe the difference of
colouration before and after the removal of the ferment, is the follow-
ing: he places one piece of the gland warm from the body, in a
1 per cent. aqueous solution of osmic acid for a definite time, and
another piece in osmic acid of a like strength for a like time, after
it has been extracted with glycerine for two or three days, with or
without previous hardening in alcohol.

Treating in this way the sub-maxillary gland of the rabbit, he
obtained from the piece of the gland laid fresh in osmic acid, certain
cells of the alveoli, very deeply stained; these were the more centrally
lying cells coming immediately after the ductules+, which for conveni-

* "Die Fermentbildung in den Druisen," Archiv flir microsc. Anat. xiii. (1876),
p. 721.

f P.ifiger's Archiv, xvi. (1877), p. 105.
t I use the word ductules for those small terminal ducts which have lost the charac-

teristic appearance of the larger ducts, in no longer possessing a cylindrical epithelium
with a striated outer border; they were called by their discoverer, Ebner, " Schaltstiicke."
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ence, and for reasons to be given presently, I will call "transition"
cells; in the piece however that had been treated with glycerine for
the extraction of ferment, he found the transition-cells to be stained
not more deeply than those in the peripheral parts of the alveoli. He
concludes then from this, that the amylolytic ferment is formed in the
transition-cells; the more peripheral alveolar cells not being concerned
in ferment-production.

Leaving for the moment the consideration as to whether this de-
duction is logical or no, I would first discuss the facts on which the
deduction is founded.

The appearances described by Nussbaum after the gland has been
treated in the above-mentioned ways, do not, I think, represent the
actual state of things. When the gland is treated with osmic acid
only, and sections cut, it is true that there are certain cells forming
that part of the alveolus immediately succeeding the ductule, which
are more deeply stained than those of the more peripheral part of the
alveolus; but I have seen no section in which there was any marked
difference in colouration between these transition-cells and the cells
of the dtuctule. In all sections the ducts stain most deeply, less deeply
the ductules and transition-cells, slightly the peripheral alveolar cells.
Nussbaum represents the ductules as composed of small elongated
cells (cp. his figures), from which without intermediate forms*, there is
a sudden change to the large alveolar cells. It appears to me, on the
contrary, that the cells composing the ductule are but slightly elon-
gated or not at all, and graduate as regards size and appearance into the
alveolar cells, so that of particular ones it is difficult to say whether they
belong to the ductule, or to the alveolus; hence I name them transition-
cells. A favourable example of this transition is drawn in P1. II.,
Fig. 4. This is taken from the sub-maxillary gland of a rabbit which
had been treated with osmic acid, 1 per cent., for two hours; (a)
ductule, (b) transition-cells, (c) alveolar cells proper. This offers an
approximate explanation of the colouration by osmic acid of the
transition-cells observed by Nussbaum, viz., that they are as mulch
allied to the duct-cells as to the alveolar cells, and preserve the pro-
perty of the duct-cells to readily reduce osnmic acid.

When the gland is treated with glycerine, or with alcohol and then
with glycerine, previous to its being placed in osmic acid, there is a
diminution in intensity of colouring of all the normally staining parts,
Aucts, ductules, and transition-cells, so that the alveolar and transition-

* In this following Ebner.



cells are much more nearly of the same tint. An equality of tint
after three days' stay in glycerine (Nussbaum gives two or three days)
I have never observed, although it is possible with a longer stay that
such might be the case. There is then in all the cellular elements of
the gland, with the exception of the alveolar cells, some substance (or
substances) readily reducinc osmic acid, and which is either dissolved
or altered in its chemical characters by glycerine. This substance in
the ducts is ignored by Nussbaum, he failed to observe it in the duc-
tules; and in the transition-cells, where he did observe it, he attributes
it to the amylolytic ferment.

Now if it be true, as Nussbaum thinks, that glycerine simply
removes the ferment from the gland, and thereby diminishes the
staining effects of osmic acid, there appears to me to be no reason,
in consideration of what I have said above, to limit the ferment to
the transifion-cells; on the contrary, we should have to say that the
duct, ductule, and transition-cells, are the manufacturers of ferment,
and that the alveolar cells proper have not this function. Little pro-
bable as this appears, still it might be the case, and it seemed to me
capable of being decided in the following way.

Four small pieces, as nearly as possible of the same size, were taken
from the sub-maxillary gland of a rabbit immediately after its death,

(a) was placed in osmic acid, 1 per cent., for two hours.
(b) was placed in absolute alcohol for twenty-four hours, then

in strong pure glycerine for three days, and finally in osmic acid, 1 per
cent., for two hours.

(c) was placed in absolute alcohol for twenty-four hours (like b),
and after removing the superfluous alcohol, was placed in osmic acid,
1 per cent., for two hours.

(d) was placed in strong pure glycerine for two days, and then
in osmic acid like the rest.

Now if the removal of ferment, and that alone, causes the difference in
colouration, then (a) and (c) from which no ferment was removed should
be alike, and (b) and (d) from which the ferment was removed should
also be alike; or again, supposing that there were several causes bringing
about a difference in colouration of which the presence or absence of
ferment was one, then (a) need not be like (c), but (c) must be different
from (b), since from (c) the ferment was not extracted by glycerine,
but was from (b). As a matter of fact, only the piece of the gland
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(a) that had been placed straight from the body into osmic acid con-
tained deeply stained cells (as described above); all the others, (b), (c),
(d), contained ducts moderately stained, ductules, and transition-cells
slightly, and alveolar cells hardly at all stained. The fact that there
was no difference of tint between (c) and (b), showed that the diminu-
tion of tint was not due to tlhe extraction of ferment, for we can scarcely
imagine the ferment to be soluble in absolute alcohol.

At the time of making the above observations I assumed that
Nussbaum's ground-fact as to the normal existence of ferment in the
sub-maxillary gland of the rabbit was correct; on the two occasions
when I tried to obtain an amylolytic reaction from the glycerine extract
of the gland and failed, I attributed my failure to some inaccuracy on
my own part; but Griitzner in his recent paper strongly upholds his
(and Schiff's) previous statement, that the gland contains no such
ferment. This, if true, is of course in itself sufficient to overthrow
Nussbaum's conclusions, but if perchance it is not true, the histological
observations given above, show I think, that the absence of colouration
with osmic acid occurring after treatment of the gland with glycerine,
cannot be due to extraction of ferment.

71



Jowvi,. Physwl. . °Z k i

t . 1

_L ''' c S'~A

F. RHu, LiztI Ei,1v


